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Agrarian landscape structure in Lithuania is relatively stable and changes only due to intensive economic activities such as construction 
of buildings, land reclamation, and afforestation. The changes due to the aforementioned activities are most evident in the development 
areas of the major cities, which are characterized by the increasing process of chaotic urbanization. The suburban municipalities, 
bordering the three major cities of Lithuania (Kaunas, Vilnius, Klaipėda), were chosen for the research. To determine areas that were 
influenced by the urban development among the analyzed cities, the multicriteria analysis method was chosen, which helped to assess 
the intensity of the suburban area development. The determined areas, which were influenced by the urban development, were divided 
into three categories, in which the villages of 583 agrarian territories are included. The greatest influence of the urban development on 
the agrarian landscape is evident in the territories that are closest to the major cities (in the areas of category I) and in which the structure 
of the components of the agrarian landscape changes mostly by reducing the agricultural land. To ensure a balanced influence of urban 
development on the agrarian landscape, the average built-up area in the development area of the major cities should not be higher than 
20%–30% and the agricultural land area should not be lower than 30%–45%. To preserve the fertile land, the built-up areas should be 
designed in the agricultural lands with lower productivity.  
 




The process of urbanization has been unceasingly changing the landscape of all countries over the world. The most 
interesting, complex, urban development process that covers large areas is suburbanization (the development of the 
suburbs and suburban areas). On the one hand, the town is accumulating the adjacent territories (suburbs) very quickly. 
Conversely, the suburbs rapidly cover larger areas of the agrarian territories and change the land use completely. Scientific 
literature, analyzing evolution and peculiarities of suburbanization processes, suburban zone structure as well as 
functional and typological structure suggests that suburban areas usually have higher density of rural population and 
intensity of urbanized territory, expressed as a percentage of the general size of residential area in hectares and relatively 
higher average  agricultural land market value in relation to better opportunities of the use of these territories for various 
activities (residential, commercial construction, etc.), and a relatively shorter distance to the city center (Adell, 2016; 
Charter…, 2016; Cesnavicius, 1999; Masotti, 1991;  Kostof, 1992; Meeus & Gulinck, 2008; Vaughan et.al., 2009).  
Foreign scholars who initiated the investigation of the evolution and characteristics of suburbanization processes 
a few decades ago published an abundance of papers on the subject. Countries of Northern America and Western Europe 
are the most advanced in the field (Andrews, 1986; Baumeister, 2006;  Berger, 2006; Mumford, 1968; Clawson, 1971; 
Jackson, 1985).  
A lot of research have been devoted to the structural, functional, and typological analysis of suburban areas (Hall, 
2002; Cesnulevicius at al., 2005; Frey, 2007). 
 Discussions on suburban areas in respect of territorial extent, systems of local settlements, central cities, or other 
points of view are still relevant (Cowan, 2005; Hornis & Van Eck, 2008;  Daunora, 2010; Dijokienė, 2006; Wiese, 1997; 
Witherick et.al., 2001).  Hence, the relation between suburbanization and counter-urbanization, their positive and negative 
features, and consequences have been investigated for several decades (Hoggart et al., 1998; Ilbery, 1998; Teaford, 1995; 
Bucas, 2005; Laukaitytė-Malzinskienė, 2005).   
The subject of suburban area was highlighted in various studies of previous Lithuanian geographers, town planners, 
and economists. Significant, however, partial studies of suburban areas were conducted in the fields of the analysis of 
urbanization processes, economic and urban development (Daunora, 2003; Bucas, 2010; Juskevicius and Gauce 2010;  
Juskevicius et.al. 2009; Zagorskis, 2005), where the suburban area was also characterized in part.  
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Works of territorial planning related to the development of districts or regions were also conducted in respect of 
suburban areas. Some works stressed on the fact that suburban areas are like a protective green ring of large cities, thus 
preventing environmental disasters. For these purposes, ecological suburban areas were planned (Daujotaite, 1967). 
The process of suburbanization is primarily and rapidly appearing in the major cities; however, it also affects smaller 
villages that are near the large city. Moreover, it becomes more and more difficult to determine the border between the rural 
and urban areas as it becomes variable and conditional. The influence of the urban functions on the suburban landscape 
occurs concentrically, i.e., by going farther from the city, the landscape has more features of rural areas—agrarian landscape. 
Between the elements, which change rapidly and have the greatest influence on the suburban landscape, the following are 
distinguished: built-up areas (villages, roads, etc.), undeveloped territories (natural territories, by distinguishing the 
recreational areas), and agricultural areas. The latter are mostly urbanized due to the uncoordinated and intensive 
development of the suburban areas, usually by violating the principles of the development of the suburban areas.  
Thus, the aim of this work is to perform an assessment of the agrarian landscape structure in the development area 
of the major cities of Lithuania. It is expected that this assessment will help to deliver a fuller image of the process, which 
takes place in the suburban landscape; will provide opportunities to foresee the results of the current process of 
urbanization for the landscape more precisely; and will help to highlight certain elements of sustainable management of 
suburban areas.  
 
MATERIALS AND METHODS 
 
Mathematical and statistical, multi criteria, cartographic material, scientific literature analysis methods as well as 
comparative, graphical modeling, generalization and logical abstraction methods were used in this research.  
By performing an experimental investigation, territories that are the closest to the three major cities of Lithuania – 
Kaunas, Klaipėda, and Vilnius – were chosen. Other regions are small, and the urban development there is not intensive. 
Therefore, they are not of great significance to this investigation. The suburban municipalities that border the cities (joint 
border with the major cities) were chosen.  
In order to select and evaluate the importance of suburban areas the multi-criteria analysis methods SAW (Simple 
Additive Weighting) and DEA (Data Envelopment Analysis) were used.  
 
SAW method 
SAW method is most widely known and practically used  method,  which belongs to the class of the Multiple- 
Criteria Decision-Making (MCDM) methods (Saaty, 1980;  Hwang & Yoon, 1981; Chang et al., 2007;. Chen, 2009; 
Zavadskas & Antucheviciene, 2007). Since the 1960s, MCDM has been an active area of research, is a generic term for 
all methods that exist for helping a decision makers making decisions according to their preferences, in cases where there 
is more than one conflicting criterion (Ho, 2008). MCDM is a model that allows the analysis of several preferences 
simultaneously. Methods provide an opportunity for determining the best alternative among the available options and 
ranking the alternatives based on their significance for a particular purpose (Salminen et. al., 1998). These methods have 
shown to be popular and widely used by researchers and practitioners.  
The core of SAW method is the construction of so-called 2-dimensional evaluation matrix, where one dimension 
expresses the various alternatives and the other dimension the criteria by which the alternatives must be evaluated. 
Alternatives represent the different choices of action available to the decision maker. They are supposed to be screened, 
prioritized and eventually ranked. In this study the alternatives are the suburban residential areas (localities) (Kaunas-212 
alternatives-localities, Klaipėda-152, Vilnius-294).  
Each MCDM problem is associated with multiple criteria. The localities are characterized by the following criteria: 
density of the rural population; intensity of the urbanized territories, which is expressed as a percentage from the general 
residential area size in hectares; average market price of the land designated for agricultural purposes, which is related to 
the opportunities for the development of the land for the various activities (residential, commercial construction, and 
other); and distance to the city center. The value of criterion shows the state of alternative in one dimension. Also criterion 
indicates the direction of improvement (maximizing density of population, intensity of the urbanized territory, average 
market price of the land and minimizing distance to the city center consequently effects to become better urbanized state 
of the locality). 
Decision problems involve criteria of varying importance to decision maker. Differences of importance of criteria 
are reflected by assigning weights of each criterion. There are many techniques commonly used for assessing the criterion 
weights such as ranking and rating methods, pairwise comparison and trade-off methods.Weights are obtained by eliciting 
opinions of decision makers directly or by processing matrix of criteria preferences (Saaty, 1980). Normalization of 







iw . Under the experts opinion the following criteria weights are established: density 3.01 w ; intensity 
2.02 w ; land market price 3.03 w ; distance to city center 2.04 w . For the purpose of this paper we stress that 
the idea of weighting means that exclusively weights are meant exclusively to reflect differences of criteria importance. 
This statement is either communicated to experts, who are asked to estimate the weights, or is implicitly understood by 
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them. Consequently, weights enable the decision maker to take subjective standpoints within his selection process into 
account. 
By considering the determined alternatives, criteria, their weights, the influence on the established aim, and the 
significance of the alternative areas according to the assessed criteria, the evaluation matrix D (Table 1), was created. 
 
Table 1. Evaluation matrix D of the locality data  
Title of the criterion Direction Weight Locality1 Locality2 .... Localitym 
Density of rural population, p/100 
ha 
Max 0.3 1.41 23.98 13.04 2.94 
Intensity of urban areas of the total 
residential area size in percent 
Max 0.2 1.4 15. 6 29.7 3.6 
The average value of the land 
designated for agricultural 
purposes, EUR/ha 
Max 0.3 11299 49250 84015 49250 




d  of the matrix D of the locality data shows the value of the data unit of criterion i in the locality j 
 mjni ,,1;,,1   . Here 4n  and m  is the number of localities. (m=212, 152, 294 for Kaunas, Klaipėda and 
Vilnius, respectively). The data of criteria in the evaluation matrix have different dimensions and scale. It is necessary to 
normalize the value of the criteria data in order to eliminate the impact of the scales and dimensions for the final scores 
and ranking results of the alternatives.  In many papers (Hwang & Yoon, 1981; Zavadskas & Kaklauskas, 1996;  Figueira 
& Roy, 2002; Chen, 2009) normalization (transformation) of initial data is used, i.e. that the best criterion value (largest 
for a maximizing criterion and smallest one for a minimizing criterion) would get largest value equal to unity. Therefore, 
the evaluation matrix D was transformed using three types of normalization (transformation): vector, linear, and the 
procedure of min–max. 
 
Vector normalization formula (Voogd, 1983):    
 iijij ddr

  (1) 
 
 Here  
m
j iji dd 1
2

 – vector’s magnitude. Normalized values are included in the interval 
 ijijijij dddd

max;min . The 
ij
r  value is zero only when 
ij
d  value is zero. The unit value is practically obtained 
only when the data matrix has of only two values. In all other cases (as well as in the relevant case) the unit value of 
ij
r is not 
obtained. 
 
Linear scale transformation formula  (Yoon & Hwang, 1995). 
  
 ijjijij ddr max/  (linear), (2) 
 
where ijj dmax  is the largest element value in the 
thi criterion row.  Moreover, it is the most straightforward 
realization equation according to which  1;0ijr . 
 






































where ijj dmin  is the smallest value of the matrix D in the 
thi criterion row. This equation is the most frequently applied in 
multi-criteria analysis and guarantees that all line values of matrix D are transformed into a closed interval  1;0 , because 
1max  ijijj rd  as well 0min  ijijj rd .  
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Values of criteria characterizing each object are comprised into a single non-dimensional cumulative criterion, 
reflecting attractiveness of the object in view of a chosen objective of investigation or evaluation. There is a realm of 
methods of normalization available. Nevertheless, magnitudes of criteria are accounted differently using different 
transformation methods. Such an effect could be often treated as a distortion of data transformation, or illicit 
discrimination between criteria. Therefore, it is aimed that transformations used in the study retain the objective states of 
situations. 
The method SAW clearly demonstrates the idea of integrating the values and weights of criteria into a single 
estimating value – utility function of the method:   
 
kkkkk DCCMPLIUADRPS  2.03.02.03.0 ,(4) 
 
where Sk – weighted estimation of the 
thk locality; kkkk DCCMPLIUADRP ,,, – transformed values (density of rural 
population, intensity of urban areas, the market price  of the land, distance to the city center respectively) of the 
thk locality. 
Calculations using SAW utility function (6) have been  performed on the basis of transformed values applying all three 
transformation formulas. 
 
Transformation procedures and the MCDM methods influence the evaluation of the localities. It is stated in the 
theory of the multicriteria analysis that there is not one method that would be suitable for all the cases, therefore, it is 
worthy to calculate using different methods. This article employs SAW and Data Envelopment Analysis (DEA) in which 
the so-called utility function is constructed differently. 
  
DEA method  
DEA method (Farrell, 1957; Charnes et al., 1978; Coelliet et al., 2005; Charnes et al., 2013) is a technique for 
measuring the relative efficiency of decision making units (DMUs) that use similar inputs to produce similar outputs 
where the multiple inputs and outputs are incommensurate in nature. By this method the efficiency of each locality is 
evaluated with respect to the best localities in practice.  
Criteria the higher values of which are considered to be better in terms of evaluation are called results (outputs). 
For example, in this study, a relatively higher density of rural residents is more subsistent for suburban areas. Criteria the 
lower values of which are considered to be better in terms of evaluation are called resources (inputs). For example, a 
relatively shorter distance to the city center is beneficial for the formation of suburban areas. Therefore, the criteria of 
density of rural residents, intensity of urbanized territories, and market price of land were assigned to the group of results 
(outputs), and distance to the city center was assigned to the group of resources (inputs). Hence, DEA method in our case 
deals with the space of one input and three outputs.   
To avoid weak discriminating power of DEA linear programing models the idea of efficiency evaluation was 
realized using two-dimensional space and pair-wise comparison. The particular pairs of criteria are analyzed, e.g., the 
pair of criteria –distance to the city center, i.e., the distance, and intensity of the urbanized areas, i.e., the intensity. 
Standardized values of the criteria are used, i.e.,  1;0
ij
r .The efficiency of the intensity of urban areas for the thk  
locality ( )(IUAEk ) is calculated using the proportion of the real intensity of the locality to the practically best possible 
intensity (i.e., to the highest value, because the intensity is assigned to the group of results), while the distance remains 
the same. The efficiency of the distance to the city center for the 
thk  locality )(DCCEk  is calculated using the 
proportion of the practically possible shortest distance (because the distance is assigned to the group of results) to the real 
distance of the locality with respect to the same level of intensity. By using this method, the efficiencies in all possible 
pairs of criteria are calculated and then the general weighted efficiency of the locality is estimated: 
 
   )(2,0)(3,0)(2,0)(3,0 DCCEMPLEIUAEDRPEE kkkkK  , (5) 
 
The evaluations of efficiency were calculated for all the localities in the same manner. Hence, according to the 
multi-criteria analysis of the suburban localities, the problem of the exclusion of suburban areas was solved. Generally 
speaking, MCDM method provides a possibility to process simultaneously two types of information: objective 
information (evaluation matrix) and subjective information (the priority–weight, given to each criterion). It must be 
stressed the MCDM method does not perform optimization. It simply identifies a set of ranked preferences by assigning 
concise scores to each alternative. This final score assignment is performed by calculations with respect to both, objective 
and subjective standpoints. The alternative having the higher score is not the “best”. It is the one that gets the best 
compromise when all the criteria are simultaneously considered. This was also reflected in the obtained results of the 
evaluation. 
Therefore, the suburban areas were excluded by summarizing the results of all used methods of the multicriteria 
analysis. By using different methods, the calculations with different values were made and the summative method was 
used for the exclusion of areas. All the evaluations that were made using the aforementioned methods are sorted in 
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ascending order. The summative (integral) function )(xF  was formed. The function )(xF  was nominated using the 
division of the highest cumulative value, because the integral (distributional) function has to meet the requirement of 




Figure 1. Cumulative distribution functions formed by MCDM methods results 
 
The distribution function is divided into three equal intervals:      1;3/2,3/2;3/1,3/1;0 . The locality 
that has the value that falls into the first interval  3/1;0 , second interval  3/2;3/1 , and third interval  1;3/2  
is considered to be an unfavorable, moderately favorable, and highly favorable suburban area, respectively. After the 
selection of the localities, the localities that were mentioned two times or more out of the four possible times in the partial 
lists were included in the final list of favorable suburban areas. In the same manner, the unfavorable areas for suburban 
localities were listed. The localities that did not fall into the lists of highly favorable and unfavorable were assigned to 
moderately favorable. Hence, according to the results, three suburban areas of the cities were distinguished according to 
the intensity of urban development. The localities that fall into the evaluation of the most favorable suburban area were 
assigned to area I. Moreover, area II comprises the localities that have the moderate evaluation, and the localities of the 
most unfavorable evaluation were assigned to area III.  
The territories in the distinguished suburban areas were analyzed according to the structure of lands that reflects 
the impact of a man on the landscape and the urbanization extent of the territory. During the analysis, lands were 
categorized in three groups: 
- Built-up areas (land occupied by buildings or required for their exploitation, yards, squares) 
- Agricultural land 
- Natural or relatively natural areas (forests, swamps, plantations of trees and bushes, and water bodies). 
During the analysis of the land structure of the rural localities of the distinguished areas, the intensity of indicators 
that affect the development of residential areas were indicated: the distance to the city, population size, and the size of 
residential area.  
 
RESULTS AND DISCUSSION 
 
Evaluation of the urban impact areas 
According to the multicriteria analysis method described in the methodology, the areas of the urban development 
impact were identified, i.e., 583 villages from agricultural areas fall into this category. Besides them, 71 villages that 
comprise more than 70% of forests, swamps, and other natural or relatively natural lands (which are included in the 
forested rural landscapes) are in the urban development area. According to the results of the multicriteria analysis, the 
suburban areas according to the intensity of the urban development in the range of municipality were categorized into 
three groups. It was ascertained that area I, area II, and area III have 12 settlements, 33 settlements, and 163 rural 
residencies in Kaunas district, respectively. In Vilnius district, area I, area II, and area III have 28 settlements, 80 
settlements, and residencies, respectively. In Klaipėda district, area I, area II, and area III have 18 residencies, 35 
settlements, 99 rural residencies, respectively. The summarized results for the suburban areas of Kaunas, Vilnius, and 
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Figure 3. Urban development impact areas of Vilnius city 
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Figure 4. Urban development impact areas of Klaipėda city 
 
Structure and transformation processes of agricultural landscape were analyzed in the three distinguished areas. 
Structural research of agricultural landscape in suburban areas 
Problems of territorial planning and development of suburban areas are relevant in countries with large urban 
agglomerations. However, methods of territorial planning applied by foreign states are mostly designed not to adapt 
nonagricultural areas for specialized farming but to rationally harmonize the layout of urban areas and green spaces 
(Gordon & Richardson, 2000; Hayden, 2004; Lay Ong, 2003; Neuman, 2000; Powell, 2000; Schrijnen, 2000; Steenberger, 
1996). According to J. Bucas (2010), orderly managing agriculture in each public formation the rural landscape was 
primarily transformed (restructured) and then consistently formed, i.e., its evolution took place in leaps. During the period 
of consistent formation new elements adapted to the environment, the rural landscape functionally and compositionally 
improved, acquiring a distinctive architectural character. The conducted research usually considers changes of relatively 
stable elements of landscape or of their influencing phenomena, and their intensity. 
The agricultural landscape of suburban areas can be characterized by three main structural components reflecting 
the distribution of relatively stable, low-changing lands. This is a built-up area (most affected by a man due to urban 
development), agricultural lands (plots adapted for agricultural purposes), and forests and other land (the least affected 
natural or relatively natural lands). Due to the impact of urban development, the structure of these components is altered, 
mainly by reducing the agricultural lands. 
On an average, the built-up area and roads in agricultural land of Lithuanian rural territories comprise 2.1% of the 
total area. Moreover, in the area under the influence of Vilnius city, this rate is significantly higher: in residential areas, 
up to 10 km away from the center of Vilnius city it reaches 29.8%, from 10.1 to 15 km its is 18.1%, from 15.1 to 20 km 
it is 11.0%, and from 20.1 to 25 km it is 11.4%. Built-up areas reach 0.15 ha per single villager. This rate is the lowest in 
suburban areas and towns (an average of 0.07 ha) and is the largest in villages with individual farms (0.62 ha). 
By analyzing the urban development in the agricultural land, it was assumed that the growth of residential areas in 
suburban territories is determined not by the worthiness of nonagricultural land and forests but rather by economic criterial 
and the priority given to this area for one or another activity.  
The largest impact of urban development on the agricultural landscape is observed in areas closest to the major 
cities. Away from the city, the density of rural population, the built-up areas, and the average market value of land are 
receding (Table 2). 
The agricultural area intensively affected by urban development in Vilnius, Kaunas, and Klaipėda regions on 
average comprises 8.3% of suburban neighborhoods, of which moderately affected are 22.1%, and little affected 63.6%. 
Assuming that the urban area depends on the population density (X1) in the area, the distance of villages from the 
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Table 2. Characteristics of urban development impact areas in agricultural areas of suburban neighborhoods of Vilnius, Kaunas, and 
Klaipėda districts 
Factors Vilnius district Kaunas 
district 
Klaipėda district 
Urban Development Impact Area I 
Area, ha 4783.2 2679.4 4720.6 
Distance from the city center to village(s), km:                                                                            
average 12.3 10.0 8.2 
maximum 17.4 12.6 19.6 
Density of rural population per 1 km2 in 2001 416 655 68 
Built-up areas in percent 31.3 38.8 15.0 
Average market value of land designated for agricultural purposes, 
thousand EUR/ha 
182.8 70.1 94.7 
Urban Development Impact Area II 
Area, ha 12439.0 8996.7 10915.4 
Distance from the city center to village(s), km:                                                                            
average 16.0 14.8 15.0 
maximum 30.7 24.3 27.4 
Density of rural population per 1 km2 in 2001 114 171 36 
Built-up areas in percent 12.9 17.8 11.1 
Average market value of land designated for agricultural purposes, 
thousand EUR/ha 
126.6 39.4 53.3 
Urban Development Impact Area III 
Area, ha 22798.5 48341.8 30659.2 
Distance from the city center to village(s), km:                                                                            
average 19.9 18.6 21.6 
maximum 35.6 30.4 33.2 
Density of rural population per 1 km2 in 2001 48 36 29 
Built-up areas in percent 6.1 8.4 6.1 
Average market value of land designated for agricultural purposes, 
thousand EUR/ha 
59.1 7.8 6.7 
 
The results of multiple correlation reveal that factors mentioned in individual suburban areas influence the degree 
of urbanization of the territory by 24%–31% (Table 3). 
 
Table 3. Factors of dependence on the built-up area (Y), population density (X1), average size   of residential area (X2), and distance 
from villages to the city center (X3) in Vilnius, Kaunas, and Klaipėda districts 
District Equation of multiple regression Correlation 
coefficient r 
Determination 




Vilnius Y = 25.22 + 0.0345x1 – 1.04lnx2 – 4.3lnx3 0.495 0.245 t  >  80% 
Kaunas Y = 34.1 + 0.0115x1 + 229.5/x2 – 8.71lnx3 0.517 0.268 t  >  99% 
Klaipėda Y = 19.68 + ln3.98x1 – 2.79lnx2 – 0.31x3 0.565 0.320 t  >  99% 
All 3 districts Y = 38.42 + 0.0167x1 – 1.86lnx2 – 6.63lnx3 0.450 0.203 t  >  99% 
 
The fact that the degree of urbanization is mainly determined not by the population density or distance from 
the city but rather by other factors (such as comfortable roads, objects of infrastructure, conditions for planning, 
and building) can be explained by the fact that suburban territories in residential areas were historically formed and 
developed not by the former boundaries of villages by rather by priorities expressed in the territorial planning 
documentation. 
In order to determine to what extent the agrarian landscape was affected by the urban impact, the structure 
of lands was compared in each rural area. The land areas were categorized as follows: 1) built-up land; 2) areas 
mastered by a man for agricultural activities (relatively called agricultural land although containing other lands, the 
outlines of which were not expressed in a small-scale map); 3) areas little affected by a man (the rest of the land, 
which mainly consists of forests, including swamps, bushes, and other natural or relatively natural lands). It was 
determined that due to the impact of urban development the structure of these components has altered mainly by 
reducing the agricultural lands. The largest changes are observed in Vilnius r egion where the percentage expression 
of agricultural lands in area I is by 34% lower than in area III, and in Kaunas region where the percentage expression 
of agricultural lands in area I is by 79% lower than in area III (Table 4).    
According to the latest general agricultural census, the area of agricultural lands used in Vilnius, Kaunas, and 
Klaipėda districts decreased by an average of 4.2% (to compare in Lithuania it increased by 7.2%).  
The research revealed that the change of agricultural landscape is mainly related to the reduction of 
agricultural lands. Therefore, while addressing the issues of formation of suburban landscapes, the following general 
significant requirements for the planning of landscape must be met, i.e., to optimize the ratio of natural, agricultural 
and urban areas, the territorial structure of lands, land plots, and land holdings. Thus, in order to ensure the balanced 
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impact of major urban development on the agricultural landscape, the average built -up area of major urban 
development should not exceed 20%–30%, and the area of agricultural lands should not be less than 30%–45%. In 
order to preserve fertile lands, the built-up areas should be designed on the land with lowest productivity. 
 





Area ha Built-up area Agricultural lands Forests and other 
lands 
ha percent ha percent ha percent 
Urban Development Impact Area I 
Neighborhoods of Vilnius 
district 
27 4783,2 1495,3 31.3 2219,8 46.4 1068,1 22.3 
Neighborhoods of Kaunas 
district 
12 2679,4 1041,3 38.8 971,9 36.3 666,2 24.9 
Neighborhoods of Klaipėda 
district 
18 4720,6 706,9 15.0 3476,1 73.6 537,6 11.4 
Total: 57 12183,2 3243,5 26.6 6667,8 54.7 2271,9 18.7 
Urban Development Impact Area II 
Neighborhoods of Vilnius 
district 
74 12439,0 1604,5 12. 9 7014,8 56.4 3819,7 30.7 
Neighborhoods of Kaunas 
district 
31 8996,7 1602,8 17.8 5198,1 57.8 2195,8 24.4 
Neighborhoods of Klaipėda 
district 
33 10915,4 1211,5 11.1 7000,7 64.1 2703,2 24.8 
Total: 138 32351,1 4418,8 13.7 19213,6 59.4 8718,7 26.9 
Urban Development Impact Area III 
Neighborhoods of Vilnius 
district 
144 22789,5 1403,7 6.1 14188,1 62.3 7197,7 31.6 
Neighborhoods of Kaunas 
district 
149 48341,8 4061,7 8.4 31361,8 64.9 12918,2 26.7 
Neighborhoods of Klaipėda 
district 
95 30659,2 1881,6 6.1 22729,3 74.1 6048,3 19.8 
Total: 388 101790,5 7347,0 7.2 68279,2 67.1 26164,2 25.7 
Total in suburban 
neighborhoods: 
583 146324,8 15009,3 10.3 94160,6 64.3 37154,8 25.4 




The landscape in suburban areas is affected by man more than any other area. With the increasing impact on the 
city, suburban areas are not completely built-up and their landscape is formed as the combination of urban and 
agricultural-rural landscape, where a relatively larger area is occupied by urban territories alongside lands designed for 
agricultural purposes as well as natural and relatively natural lands. In the agricultural areas of suburban neighborhoods 
of Vilnius, Kaunas, and Klaipėda districts, the built-up area comprises an average of 10.3% of the total area, agricultural 
lands comprise 64.3%, and forests and other lands comprise 25.4%. The agricultural area most intensively affected, 
moderately affected, and little affected by the urban development in Vilnius, Kaunas, and Klaipėda districts comprises an 
average of 8.3%, 22.1%, and 63.6% of suburban neighborhoods, respectively. The largest impact of urban development 
on the agricultural landscape is observed in territories closest to the major cities (area category I), where the structure of 
agricultural landscape components is mainly altered by reducing the agricultural lands. Away from the city, the density 
of rural population, the built-up areas, and the average market value of land are receding. 
In order to ensure a balanced impact of major urban development on the agricultural landscape, the average built-
up area of major urban development should not exceed 20%–30% and the area of agricultural lands should not be less 
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